The enhancement of proton/hydroxyl flow across lipid vesicles by inhalation anesthetics.
When pH gradients are created across model lipid membranes, there is a well-documented electrogenic flow of protons, which results in the development of a transmembrane potential. As a result, protons come to electrochemical equilibrium across lipid vesicles within tens of minutes. The ability of a series of inhalation anesthetics to enhance the conduction of protons across model membranes was examined. When clinically relevant concentrations of halothane, isoflurane, enflurane, or chloroform were equilibrated with sonicated lipid vesicles, significant increases in the proton conduction were found. However, for even high anesthetic concentrations (above 8 MAC) of ether and cyclopropane, no increases in proton conduction could be detected. These results rule out a common mechanism for general anesthesia involving enhanced proton conduction across membranes.